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(54) CLUTCH DISK 
(57)Abstract: 

PURPOSE: To build a clutch disk whose hysteresis 
torque varies according to a twist angle. 
CONSTITUTION: A relative rotation is produced in space 
between a plate 4 and a dish member 10 through a 
relative rotation between plates 2, 4 and a hub 3 
conformed to transfer torque, and at this time, the dish 
member 10 alters the extent of compressive allowance of 
a disk spring 8 by means of a cam action between the 
plate 4 and the member 10, thereby altering the pressing 
frictional force of two washers 6, 7 with a flange 3a, 
namely, a hysteresis torque. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] While equipping one body of revolution with the hub which carried out drive association at 
the body of revolution of the plate by which friction engagement is carried out, and another side so 
that power transfer can be performed between two body of revolution In the clutch disc which is 
made to carry out rotation engagement under a buffer of between these plates and a hub, and gave 
hysteresis torque to relative rotation of this plate and a hub according to frictional force The clutch 
disc characterized by preparing the cam mechanism which changes said frictional force according to 
relative rotation of said plate and a hub. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the clutch disc used for the dry clutch in a stick 

shift, and the lock-up clutch of the automatic gear change inside of a plane. 

[0002] 

[Description of the Prior Art] Friction engagement is carried out suitably at one body of revolution, 
and this seed clutch equips the body of revolution of another side with the clutch disc which carried 
out drive association, in order to perform power transfer or to stop this power transfer between two 
body of revolution. And as shown in JP,58-77926,A, as for this clutch disc, it is common to 
constitute, as usually shown in drawing 6 . 

[0003] That is, the drive plate 2 by which friction engagement is carried out at the body of revolution 
of the method of top Norikazu, and the body of revolution of above-mentioned another side are 
equipped with the hub 3 which carried out drive association through clutch facing 1, and a retaining 
plate 4 is arranged to the hub-flange 3a side with an opposite drive plate 2. It really joins together 
with the rivet which does not illustrate a drive plate 2 and a retaining plate 4, and having two 
incomes with these rivets and notching which was formed in the periphery edge of hub-flange 3a and 
which is not illustrated restricts relative rotation with a drive plate 2 and a retaining plate 4, and a hub 
3 to a predetermined include angle. 

[0004] Moreover, a drive plate 2 and a retaining plate 4, and hub-flange 3a carry out drive 
engagement under a buffer through the well-known torsion spring 5. By this, it twists to the relative 
rotation (twisting angle) theta with a hub 3, the change property of Torque Tq serves as a drive plate 
2 and a retaining plate 4 as [ show / to drawing 7 / a broken line ], and the inclination (twisting 
rigidity) is decided by the spring constant of the torsion spring 5. It can prevent that transfer of the 
torque by the clutch disc becomes steep in this way, and a clutch conclusion shock can be mitigated. 
[0005] On the other hand, in order that this torsion spring 5 might produce the inclination to cause 
rotational vibration between a drive plate 2 and a retaining plate 4, and a hub 3 and might prevent 
this, the following cures were made from before. That is, the friction washers 6 and 7 are made to 
intervene and a disk spring 8 and a friction plate 9 are made to intervene further between the friction 
washer 7 and a retaining plate 4, respectively between a drive plate 2 and hub-flange 3a and between 
a retaining plate 4 and hub-flange 3a. 

[0006] Thereby, a disk spring 8 makes it carry out friction contact of the friction washer 7 through a 
friction plate 9 by one side to be pressed by hub-flange 3a, and makes it carry out friction contact of 
the friction washer 6 through a retaining plate 4 and a drive plate 2 on the other hand according to 
reaction force to be pressed by hub-flange 3a. As frictional resistance will be given to the relative 
rotation between a drive plate 2 and a retaining plate 4, and a hub 3 by these frictions contact and a 
continuous line shows to drawing 7 , it is the hysteresis torque Tf. It can set up and the 
above-mentioned rotational vibration can be attenuated. 
[0007] 

[Problem(s) to be Solved by the Invention] a deer - carrying out - this conventional hysteresis set 
torque structure - the phase pair of observations between a drive plate 2 and a retaining plate 4, and a 
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hub 3 — since the clearance between a retaining plate 4 and a friction plate 7, i.e., the compression 
cost of a disk spring 8, is eternal regardless of a translocation ~ hysteresis torque Tf as show in 
drawing 7 , when the hysteresis torque which becomes the same, twists by all ********, and changes 
according to angle theta is require, the problem that where of it cannot respond to this demand 
produces. 

[0008] This invention aims at offering the clutch disc to which such a demand may be satisfied. 
[0009] 

[Means for Solving the Problem] While this invention equips one body of revolution with the hub 
which carried out drive association at the body of revolution of the plate by which friction 
engagement is carried out, and another side for this purpose so that power transfer can be performed 
between two body of revolution In the clutch disc which is made to carry out rotation engagement 
under a buffer of between these plates and a hub, and gave hysteresis torque to relative rotation of 
this plate and a hub according to frictional force The cam mechanism which changes said frictional 
force according to relative rotation of said plate and a hub is prepared. 
[0010] 

[Function] A clutch disc performs power transfer through this plate and hub between one [ this ] 
body of revolution and the body of revolution of another side, when making one body of revolution 
carry out friction engagement of the plate. Under the present circumstances, since rotation 
engagement of between a plate and a hub has been carried out under a buffer, the torque fluctuation 
at the time of power transfer is absorbed, and this power transfer can be made to perform without a 
shock smoothly. Moreover, since the hysteresis torque by frictional force is given, relative rotation 
between a plate and a hub produced during this buffer action can be made to decrease the rotational 
vibration between both certainly. 

[001 1] By the way, a cam mechanism changes the above-mentioned frictional force in the meantime 
according to the relative rotation between the above-mentioned plate and a hub. for this reason, even 
if it faces the situation where different hysteresis torque according to the relative rotation between a 
plate and a hub is required, this demand can be satisfied certainly, and the application range of a 
clutch disc can be boiled markedly, and can be extended. 
[0012] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. 
Drawing 1 is one example of this invention clutch disc, and shows the same part with the same sign 
also in drawing 6 among this drawing. 

[0013] The dish member 10 which constitutes the principal part of the cam mechanism in this 
invention is made to intervene further between a retaining plate 4 and a disk spring 8 in this example. 
In a detail, this member 10 is constituted, as shown in drawing 3 . That is, it allots preferably 
circumferencial direction regular intervals, pawl 10a [ two or more (the example of illustration four 
pieces) ] is prepared in the periphery of an annular disk, and these pawls are made to extend in the 
direction of an axis. And it allots preferably circumferencial direction regular intervals, and cam 
projection 10b [ two or more (the example of illustration four pieces) ] is formed in an annular disk 
side opposite to the extension direction of these pawl 10a. 

[0014] This dish member 10 is arranged so that it may be engaged in corresponding notching 3b 
formed in hub-flange 3a, and it is made to intervene between a retaining plate 4 and a disk spring 8, 
as pawl 10a is shown in drawing 1 . And only cam projection 10b and the same number prepare cam 
projection 4a shown in the development view of drawing 2 in cam projection 10b and the retaining 
plate 4 side which has two incomes at this time. However, as shown in drawing 2 in the state of the 
neutrality whose clutch disc does not perform power transfer, these cam projection 4a is arranged so 
that it may be located among cam projection 10b, and as an arrow head shows to this drawing, when 
a retaining plate 4 and a dish plate 10 carry out relative rotation, it is made for both cam projections 
4a and 10b to have two incomes. 

[0015] An operation of the above-mentioned example is explained below. In performing power 
transfer between two body of revolution, it makes it carry out friction engagement of the clutch 
facing 1 to be pushed by one body of revolution. Thereby, a clutch disc can perform power transfer 
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between one [ this ] body of revolution and the body of revolution of another side which carried out 
spline association into the hub 3. Since, as for this power transfer, drive association of between a 
drive plate 2 and a retaining plate 4, and hubs 3 is carried out through the TOSHON spring 5, It will 
be carried out to the bottom of a buffer through bending of this torsion spring. A drive plate 2 and a 
retaining plate 4, It makes with ******** to the relative rotation (twisting angle) theta with a hub 3 
which twists and shows the change property of Torque Tq to drawing 5 with a broken line 
(inclination is decided by the spring constant of the torsion spring 5). It can prevent that transfer of 
the torque by the clutch disc becomes steep, and the shock at the time of clutch conclusion can be 
mitigated. 

[001 6] Although this buffer function is obtained by relative rotation with the drive plate 2 and 
retaining plate 4 through bending of the above-mentioned torsion spring 5, and a hub 3, the rotational 
vibration between this relative rotation, therefore both arising is decreased as the following. 
[0017] That is, a disk spring 8 makes it carry out friction contact of the friction washer 7 through a 
friction plate 9 by one side to be pressed by hub-flange 3a, and makes it carry out friction contact of 
the friction washer 6 through the dish member 10, a retaining plate 4, and a drive plate 2 on the other 
hand according to reaction force to be pressed by hub-flange 3a. Frictional resistance will be given to 
the relative rotation between a drive plate 2 and a retaining plate 4, and a hub 3 by these frictions 
contact, as a continuous line shows to drawing 5 , the hysteresis torque Tfl and Tf2 can be set up, 
and the above-mentioned rotational vibration can be attenuated. 

[0018] By the way, relative rotation with a drive plate 2 and a retaining plate 4, and a hub 3 becomes 
large as the transfer torque of a clutch disc becomes large, and also between the dish member 10 
which rotates with this hub 3, and a retaining plate 4, the relative rotation which becomes large is 
produced as the transfer torque of a clutch disc becomes large. This relative rotation carries out the 
cam projections 4a and 10b, is made to approach, as an arrow head shows from the location shown in 
drawing 2 , and makes ****** have two incomes at last. 

[0019] It is small as the retaining plate 4 is most approached as the dish member 10 shows by small 
******** at drawing 1 on the axis of abscissa in a transfer torque region small before beginning this 
having two incomes, i.e., drawing 5 , and the above-mentioned frictional resistance it is decided by 
this spring force that spacing of a friction plate 9 and the dish member 10 will be since the 
compression cost (spring force) of a disk spring 8 is the minimum at the maximum, therefore 
hysteresis torque show drawing 5 by Tfl . 

[0020] When a deer is carried out and the above-mentioned having two incomes is started, along 
with increase of relative rotation (twisting the angle theta in drawing 5 ) with the drive plate 2 and 
retaining plate 4 accompanying increase of clutch-disc transfer torque, and a hub 3, as shown m 
drawing 4 , the cam projections 4a and 10b run aground mutually, a dish plate 10 is carried out, and it 
is ******** gradually from a retaining plate 4. Since spacing of a friction plate 9 and the dish 
member 10 gradually decreases and the compression cost (spring force) of a disk spring 8 increases 
gradually by this, it increases towards the upper limit shown by Tf2 to drawing 5 , and the hysteresis 
torque decided by this spring force is maintained at a ********** value at last. 
[0021] thus, with the configuration of this example, even if it faces the situation where of the 
configuration from which the pressure (frictional force) of the friction washers 6 and 7 to a hub 
flange 3 changes, therefore different hysteresis torque according to the transfer torque of a clutch disc 
are required, according to relative rotation (twisting the angle theta in drawing 5 ) with a drive plate 2 
and a retaining plate 4, and a hub 3, this demand can be satisfied certainly, and the application range 
of a clutch disc can be boiled markedly, and can be extended. 
[0022] 

[Effect of the Invention] The plate with which friction engagement of the clutch disc of this invention 
is carried out in this way at one body of revolution among like [ according to claim 1 ] and two body 
of revolution which should perform power transfer, Since the cam mechanism which makes frictional 
force for the hysteresis set torques between both the body of revolution of another side adjustable 
according to the relative rotation between the hubs which carried out drive association was prepared 
A clutch disc can twist and the hysteresis torque characteristic over an angle can be set as arbitration. 
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Even when hysteresis torque which is different according to the transfer torque of a clutch disc in 
view of a various situation is required, this demand can be satisfied certainly and the application 
range of a clutch disc can be extended greatly. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 1] It is the sectional view showing one example of this invention clutch disc. 

[Drawing 2] It is the expansion sectional view showing this example as a cross section on the A-A 

line of drawing 1 . 

[Drawing 31 It is the perspective view showing the DISHU member in this example. 

[Drawing 4] It is the important section expanded sectional view used for operation explanation of the 

cam mechanism in this example. 

[Drawing 51 It is the change property Fig. of the hysteresis torque of this example. 
[Drawing 61 It is the sectional view showing the conventional clutch disc. 
[Drawing 71 Similarly it is the hysteresis torque characteristic Fig. 
[Description of Notations] 

1 Clutch Facing 

2 Drive Plate 

3 Hub 

3a Hub flange 
3b Notching 

4 Retaining Plate 
4a Cam projection 

5 Torsion Spring 

6 Friction Washer 

7 Friction Washer 

8 Disk Spring 

9 Friction Plate 

10 Dish Member 
10a Pawl 

10b Cam projection 



[Translation done.] 
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